Introduction
A monoclonal gammopathy is defined as the electrophoretically and antigenically homogeneous protein product of a single clone of B lymphocytes and/or plasma cells that has proliferated beyond in our clinic at the time of the study. The study has a retrospective design. So, we did not receive the approval of Ethics Committee for Clinical Research of Cumhuriyet University School of Medicine. The study was in accordance with the Declaration of Helsinki.
The patients were divided into three groups according to the SIFE results as monoclonal gammopathy group (MGG), polyclonal gammopathy group (PGG) and biclonal gammopathy group (BGG). Also the patients' admittance serum total protein, serum albumin, C-reactive protein, erythrocyte sedimentation rate (ESR) and white blood cell values were recorded. The albumin/total protein ratio were calculated by dividing serum albumin levels to serum total protein levels.
The SPE assay was performed by agarose gel electrophoresis in a semiautomated SAS-1Plus/SAS-2/Platinum device (Helena Biosciences, Tyne and Wear, England). The bands were found as % ratio and these results were included into one of the three groups, referred to as low, normal and high according to the reference values. The required analitic sensitivity for each band was 0.3 g/L (30 mg/ dL) in SPE for visualization a band in SIFE assay. The SIFE assessed migration patterns for IgG, IgA, IgM, kappa (κ), and lambda (λ) immunoglobulin chains in a semiautomated SAS-1Plus/SAS-2/ Platinum device (Helena Biosciences, Tyne and Wear, England).
Statistical methods
All statistical analysis were performed with the Statistical Package for the Social Sciences (SPSS) 15.0 Package (SPSS Inc., Chicago, IL, USA). Descriptive statistics were presented as arithmetic mean ± standard deviation. Results which did not follow normal distribution are expressed as median (range) values. For the tests of normality, we used the Kolmogorov-Smirnov test. The significance of the mean differences between groups was assessed by Student's t-test and Mann Whitney U test. Differences were assessed by Chi-squared test for categorical variables. Relationships between variables were tested using Pearson's correlation analysis. ROC Curve graphics were used in the comparison of sensitivity and specificity. P values of less than 0.05 were regarded as significant.
Results
Of the 155 patients, 48 (31%) were in MGG, 104 (67.1%) were in PGG and 3 (1.9%) were in BGG. There was not significant statistical differences between ages of MGG and PGG (66.7 ± 11.3 years vs 63.2 ± 18.0 years, respectively; p = 0.058). And also, we did not obtain significant statistical differences between the gender of MGG and PGG (M/F = 31/19 vs M/F = 53/51, respectively; p = 0.056). The detailed results of SPE between MGG and PGG are outlined in table 1. Also, the detailed SIFE results of each groups were summarized in table 2.
Since we distinguished the groups as monoclonal, polyclonal and biclonal, then obtained the clinical equivalents of these laboratory results and displayed in table 3. And then we compared the routine laboratory results of the patients in MGG and PGG groups, and obtained significance statistical differences between MGG and PGG in terms of total protein, albumin, albumin/total protein ratio and ESR. All these data are demonstrated in table 4.
To discriminate the patients of MGG and PGG, the performances of total protein, albumin/total protein ratio and ESR tests were determined by ROC analysis. The cutoff values were found as 7.25 for total protein (AUC = 0.728; p < 0.05), 0.5 for albumin/total protein ratio (AUC = 0.165; p > 0.05) and 70.5 for ESR (AUC = 0.692; p < 0.05) (Table 5, Figure 1 ).
Discussion
The major structural and functional molecules produced by cells are proteins [6] . Proteins are composed of individual units called amino acids. By altering the pH of an aqueous solution, the charge on an amino acid can be changed [6] . The term 'electrophoresis' refers to the migration of charged particles in an electrical field [7] . It was soon recognized that when tissues responsible for the synthesis or excretion of proteins were altered by disease, the resulting serum would produce distinctive electrophoretic patterns that could be helpful in diagnosis. Detection of monoclonal gammopathies in serum and urine is one of the most important uses of clinical protein electrophoresis. The monoclonal gammopathies include malignant conditions like plasma cell dyscrasias, chronic lymphatic leukaemias and benign idiopathic forms of unknown significance. They may be associated with the drug treatment (diphenyl hydantoin, sulphonamide and penicillin) [10] . In the great majority of cases, however, monoclonal gammopathy is not accompanied by any physical sign or laboratory abnormality. These cases are defined as MGUS. However, subjects An M (monoclonal) protein, also called as paraprotein or monoclonal component, is characterized by the presence of a sharp, well-defined band with a single heavy chain and a similar band with a kappa or lambda light chain [8] . A monoclonal gammopathy is defined as the electrophoretically and antigenically homogeneous protein product of a single clone of B lymphocytes and/or plasma cells that has proliferated beyond the constraints of normal control mechanisms [8] . A polyclonal gammopathy is characterized by a broad diffuse band with one or more heavy chains and kappa and lambda light chains [8] . Biclonal gammopathies are a group of disorders characterized by the production of 2 dis tinct monoclonal proteins. The presence of 2 monoclonal proteins may be because of the proliferation of 2 clones of plasma cells, each producing an unrelated monoclonal im munoglobulin, or it may result from the production of 2 monoclonal proteins by a single clone of plasma cells [9] . In our study group, 48 (31%) patients were in MGG, 104 patients (67.1%) were in PGG and 3 patients (1.9%) were in BGG.
The diagnostic serologic tests for identifying a monoclonal gammopathy includes serum and urine protein electrophoresis, serum and urine immunofixation electrophoresis, and quantitative SFLC [4] . SPE is widely used in clinical laboratories, especially for the detection and identification of paraproteins [1] . SPE is a simple laboratory technique where the serum is applied on a support medium and exposed to an electric current. The different fractions of the serum proteins separate usually into 5 bands, as the albumin, alpha-1 (α1), alpha-2 (α2), beta (β), and the gamma (γ) globulin fractions. Many conditions can cause an increase in the γ region, but those which cause a homogenous spike like a peak in the γ globulin zone which is mainly composed of immunoglobulin, are of special interest. These so called monoclonal gammopathies, result from the proliferation of a single, usually malignant clone of plasma cells which produce either a single class of intact immunoglobulins, heavy chains or light chains or both. The M protein is readily detected as a sharp symmetric spike (M spike) while performing the electrophoresis of serum. In our study population, 42 (84%) of the cases had an M band in the γ region in MGG, and 71 (68%) of the cases had an M band in 
